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CHAPTER VIII. 
DESCRIPTION OF THE COAL BEDS NOW OPERATED 
IN NORTHCENTRAL IOWA. 
In areal distribution the Coal :Measures of the district 
constitute the apical portion of the great triangle which 
the Carboniferous of Iowa forms, the base being the 
southern state boundary. To the northeastward the 
surface rocks are Lower Carboniferous in age and the 
coal bearing strata thin out ill this direction. To the 
north westward the CretaceouB beds soon cover the Coal 
Measures, the attenuated margin of the former extending 
nearly if not quite to the Des 1IIoines riYer. The work-
able coal is therefore limited on the e.ast by rocks older 
than the Coal :Measures; but on the west the Carbonifer-
011S is known to extend beneath the Cretaceous for a 
considerable distance beyond the surface boundary of the 
two formations. -<,\JOllg the attenuated edge of the coal 
field the strata containing mineral fuel are found only in 
the hills, the underlying rocks extending along the larger 
streams in long estuary-like arms, often " distance of 
twenty-five miles or more into the extreme margin of the 
Coal J1.Ieasure area. 
The details of the different geological formations and 
their relations to one another are referred to more specifi- . 
cally farther on. The counties included in northcentral 
Iowa are Ilumboldt, 'Webster, Hamilton, Hardin, CaiToll, 
Greene, Boone, Story and lIIarshall. 
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HUMBOLDT COUNTY. 
Although almost beyond the productive area it is not 
improbable that workable coal will yet be found within the 
limits of this county. Having a rather level sm'face and 
covered hy heavy deposits of drift, natllrul outcrops of the 
indurated rocks are comparatively few in number except 
along the two branches of the Des )Ioines riYer. In the 
beds of these ",-atcr-courses the Lower Carboniferous lime-
stones arc cxposed £I'om the south county line up to Rlit-
land and beyond on the west fork of the Des .~Ioines, and 
for several miles above Dakota on the east fork of the 
same stream. Coal :Measul'e sandstones and shales nrc 
known to occur at soveral points; part of them doubtless 
constituting the northern extension of the Iowa coal field 
and part, in all probability, forming outliers. On the west 
fork of the Des ltloines half. way between Rutland and 
Humboldt the Lower Carboniferous limestone disappears 
beneath the water level, and the bluffs show light colored 
shales and sandst(;IllCS, to all appearances of Coal :IUeasurc 
age. Little prospecting for coal has yet been done in the 
county. Recently, however, some desultory searching for 
minernl fuel has been carded on a mile below the town of 
Hnmboldt. At this point one seam of coal was found 
about twenty-five feet above the water level but is appar-
ently not thick enongh for profitable working. The occur-
rence of this bed of coal and its associated strata at the 
place mentioned clearly indicates that coal bearing strata 
have a much wider geographical distribution in Humboldt 
county than has been generally regarded heretofo'rc, and 
that it is not at all unlikely that workable seams of coal 
will yet be found within the limits of the district. This 
is especially true of the southwestern quarter of the 
county and may be applicabl~ also to the southeastern 
portion. 
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WEBSTER COUNTY. 
'fhis district contains the most northerly coal mines in 
the state. It has long been known as one of the leading 
coal counties and is probably more fayorably situate(l thnn 
any other coal county for shipping its production north-
ward to the ltn'go arcus which have uo fuel supplies of 
their own. 
'l'he surface of the county is everywhere quite Im-ol 
except in the immediate vicinity of the chief water course 
where short (leep rayines appenr sloping steeply toward 
the river which is from 130 to 150 feet helow the general 
level of the surrounding country. In ,Yehster the Des 
Moines river ynlley which cuts centrnlly through the 
entire county from north to south is very lUlITOW with 
scnrcely nny alluvial flood-plains. The sides of the yalley 
nre yery steep and even pt'ecipitous. All the minor 
tributaries of tho chicf water-course likewise flow in lHU'-
row steep sided valleys \"ery deep towurd their lower 
extremities, but in opposite directions passing into broad 
shallow drainage basins. The ravines are very numerous, 
close together, and yel'y tortuo11s, and they arc scparated 
from one another hy sharp ridges. The steep sides of the 
streams aft'ord numerous outcrops showing the geological 
ellnracters of the stratifie(l rocks. The entire surface of 
the county is deeply coyered with drift materinl so that at 
a short distance from the principal stream the underlying 
rocks are rarely exposed. The geological formations 
represented iu the co:unty arc the Lower Carhoniferous 
limestone (Saint Louis), the Upper Carbonifcrous shales 
(ConI ~Iensures), the Cretaceous (Ieposits (gypsum bc<ls) 
nnd the Pleistocene (glacial nccumulations). In the or(ler 
mentioned they lie unconformably upon olle another. 
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rrhe Saint Louis membel' of the Lower Carboniferous 
has a surface distribution ouly in the immediate vicinity of 
the Des Moines river from Fort Dodge 
to the north county linc, and in some of 
the smaller tributaries near their mouths. 
This formation is the blue or ash col-
ored, fine grained limestone which pre-
sents a very uneven upper surface and 
on which rests the friuble sandstones 
and shales of the Coal lIeasul'es. Above 
the Coal i'lIeasul'es and resting uncou-
.formablY upon them are the gypsum 
beds which, with but little doubt, are of 
Cretaceous.age. The gypsum itself is a 
massive layer t~vo to thirty feet in thick-
ness with an average measnrement of 
about sixteen f'eet~ It is overlain in 
many places by sands and clays with 
thin cOl'l'llgated seams of gypsum inter-
calated. The gypsum beds are located 
chiefly in the vicinity of Fort Dodge 
und directly to tlle southward. (Figure 
29.) Just north of Fort Dodge they 
probably rest directly upon the Saint 
Louis limestone while :five or six miles 
to the southward they are from 50 to 100 
feet or more above the limestone base-
ment. It is quite probable that in the 
western and nortlnvestern p-arts of the 
county still more extensive Cretaceous 
deposits exist at no great depth beneath 
the drift. Outliers of the same layers probably also are 
present in other parts of the district. 
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The relations of the fOl'lllutions nrc weU shown in the 
yiciuity of the mouth of Lizard creek all both sides of 
the Des :Moincs river lIud in the north part of the city of 
Fort Dodge. 'rhe Saint Louis limestone occupies 
the base of the section Ilnd is exposed in the bed of 
tIle crecks. Immediately overlying it, 011 the west side of 
the river eS}Jccinlly, nrc clays and shales of the ConI 
1t[easures with n few thin coal scums. Resting UilCOll-
fOl'mably upon both members of the Carboniferous nre 
the gypsum and associated beds. f!'he former comes 
down 10 the water leyel in Soldier cl'eckat 1(oh1'8 brewery 
north pf l~ort Dodge and elsewhere farther up the 
stream. On the west side of the river the gypsum is over 
100 feet higher than on the oust side. 
Although the coal bearing strata l;leeome greatly 
attenuated just north of Fort Dodge along the Des :Moines 
riYer where the Lower CarlJonifel'ous limestone appenrs, 
they probably have a considerable thickness in the upland 
away from the river on both sides. Southward, the Coal 
)Ieasures rapidly thicken until at the southern border of 
the county they doubtless 118"e u maximum thickness of 
not less than 150 or 200 feet. In a distance of only five 
miles from ll"Ol't Dodge to the southward the Coal :Measul'cs 
increase in thickness from nothing to more than 200 feet. 
'1'he coal bearing strata of' \\T ebster county are largely argil-
laceous shales with comparatiyely little sandstone. In these 
shales are intercalated numerous lenticular layers of coal 
which vary from three to five feet in thickness, in some 
places -attaining a measurement of even eight or nine feet. 
Thus insteml of one continuous seam there fire a number of' 
horizons yielding coal. At the present time the mines of 
the county arc clu~tered aronnd a few places; near Coal-
yille and J{nlo on opposite sides of the Des ~[oines riYcr 
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seven miles below }-'Ol't Dodge j at Lehigh, about fifteen 
miles below the same town; and at points 011 Lizal'd 
creek near Tara four miles west of Fort Dodge. Consid-
erable coal has also been mined at and around the latter 
tOWIl. For a number of miles below the place, in the 
bluffs of the Des ~Ioines rive.' and its tributaries, there 
are nlUnerous outcrops of co~l at various heights above 
the wliter·level. They all show at first glance a remarka-
ble uniformity of thickness, but upon closer examination 
it is found that the seams are really made up of many 
limited pockets which exhibit but little regularity. The 
easy accessibility of the coal in the hillsides has had a 
tendency to cause its development by drift mining and 
many of these openings Bre located along the river, and 
its larger branches. In the sides of the bluffs the coal 
se.ms .re often found to dip away from tbe mouth of the 
drifts and to increase in thickness from three or four feet 
to six or seven in a distance of less thq.n seventy-five 01' 
eigbty yards. Then the seams may rise, at the same time 
gradually getting thinner and thinner nntil they become 
too attenuated for profitable working, or they ran out 
entirely away from the bluff and consequently little pros-
pecting ha. been done in those parts of the county 
remote from the river. When the great thickness of 
the drift deposits and the Cretaceous beds are taken into 
consideration it will be seen that deeper drillings than have 
heretofore been mnde will probably lead to the develop-
ment of more or less extensive coal seams ill different 
parts of the region. 
Formerly considerable coal was mined in tbe vicinity 
of Fort Dodge, bnt of l.te yenrs comp .... tively little has 
been taken out.. Abam]oned shafts and drifts are to be 
seen at m.ny points in the bluffs along tI.e ,·ive... North 
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of Fort Dodge on both sieles of the Des ~roines river II 
nnmber of country bnnks hnve been opened (Tp. 80 N., 
R. XXVIII W., Sec. 7). At present only two of tllese 
openings nre operated. Qne is the Smith shnft nnd the 
other is the J ollllson slope. The coal a vemges twenty-eight 
inclles in tllickness and is considered to be of very good 
quality. A section of the bluft' at this place gives the 
following measurements: . 
Plgur~ 3D- Coal Ikd9 uMr Johnson 
llln~. north or Fort Dodge. 
15· Drift ................... 40 
14. Shale, black....... ..... I 
:~: ~~::;:iight.~i~~d:.b~: 1 
coming darker below... ID 
Coal, cannel............ I 
Shale, drab............. 6 
q. CoaL .................. . 
8. Clay. light colored ..... . 
7. CoaL .................. . 
6. Clay. dark colored ..... . 
5. Coal.................... I 
4- Fireclay................ 3 
3· Shale, bghtcolored...... 15 
:z. Shales, dark colored. rest-
ing uncomformably on 
next ................... 3D 
I. Limestone. compact, \\ith 
L:~~; Yo~~5~n.~~~~ 
posed1- ................ :Z5 
Between this point und the mouth of Soldier creek 
whicll ftows through the corporate limits of Fort Dodge 
numel'ous openings bave been made in tbe conI seams nnel 
a considemble nlllOllllt of fuel extmeted. The most exten-
sive of the mines neal' tbe town were known as the Rees. 
Thin coal bnnds arc shown in the clay pit of tile Fort 
Dodge Pressed Brick COllllJany, the section exposed being 
ns follows: 
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u. Drift and soil.. ... 
Shale, black, bituminous fissile 4 
10. CoaL ..•.....• 
9. Clay ..........•..... 
8. Coal. ....................... . 
7. Sandstone, soft, yellow and 
wbite in color. .............. . 
6. S?,ale, Iight,,;oloredargillaceous 
5. Shj!~ dC~~k c~'l~~~d~ 'bit~~i~~~~ 
4. Shale. bituminous. fissile ..... 
3. Shale. dark colored .... . 
2. Shale, Iigbt colored ..... . 
I. Shale. dark colored (exposed ). 10 
.2Ul'a.- FOUl' miles west of Fort Dodge and about a 
mile east of Tara several shafts have been put down in 
the valley of Lizarcl creek. They vary in depth from 
forty to one hundred feet. The lIIartin shaft (Tp. 89 N., R. 
XXIX W., Sec. 23, SE. qr., SE. oil is one hnndred feet in 
depth and operates a vein of coal five feet in thickness. 
'l'he coal is underlain by good fire clay and is covered by 
blue shale, which, however, in some pluces forIlls such a 
poor roof that some of the coal is left to protect it. 'rhe 
section at the bottom of the shaft gives: 
FEET. 
6 3. Sbale, bl~e. 
2. Coal. 
I. Fireclay. 
Figure 31. CoalIledalllle 
MatliuSbaft. Tara. 
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X ear the }Ial'tin liline was the old shaft of Collills 
allli Myers which was sixty feet <ICCI' with coal foUl' feet in 
thickness. It WfiS operntccl only in the winter. '1'ho 
Scally mine was also located in the same vicinity but hns 
been abmHlollcd some time. Othcr mines openecl in t.his 
vicinity also worked coal averaging foul' feet in thickness. 
CoaZ'"iIle.-This place is all the cast side of the Des 
~Ioil1es riYer opposite Ka]o. The veins of coal vary in 
thickness from three to eig'ht feet. There is also a variety 
of cannel coal which ontcrops nt the water Im"el. It has n 
thickness of' about six feet, though on account of the 
inferior quality of the upper part the lower two feet only 
are mined. It is said to lie from fifty to sixty feet below 
the principal seam workecl. 
For many years mining has been cllrried 011 extensively 
in th~ neighborhood of Conlville :md the openings arc 
innuJUcrHblc. Among the chief mineR operated at the 
present time ma)~ be mentioned the Oollins mine No. 
4, which is located near the rh'er south of the village. '.rhe 
coal worked is from foul' to :fh'e feet in thickncss. The 
seam is somewhat unm'en but quite free from faults. 
Forty feet below this seam is a vein of clluuel coal. The 
sequence of the strata is shown in figure 33 au the follow .. 
ing page. 
Some distance east of this mine is tho Collins No. 
16. A short distance northeast of the latter is the 
}IcClure shaft which has been recentiy slink. North of 
tbe Collins mine balf " mile arc the Lichfield, Davis, 
Dupleas, amI Fort Dodge No.1, al1 of whicb arc operated 
ou a small scale. Fat' many years the fh'Ol't Dodge Coal 
Company mine(l extensiyely in this vicinity, putting down 
a number of shafts. 'fhe company failed and since that 
time the mines huyc beon wOl'kec1 ohiefly fol' local use. 
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FEET. 
8 
'5 
8. Shale, fissile. 
7. Coal. 
6. Fire clay. 
5. Sandstone. 
4. Shale, dark and fissile. 
3· Ci~l~haS~~ ~fnti~~~fn~~~ 
variety. 
2. Shale, argillaceous. 
I. Sandstone, (exposed). 
l'iguTe3,3. potlioQofSha((atCollios 
Mine,No.4. Coal\ille. 
Along the river bluffs are several drifts where the coal 
outcrops some distance above the bed of the stream. 
The scam of canuc,'ll just mentioned ocem's a few feet 
aboyc the water level. 
KaZo.-This place is situated on the west side of the 
Des Dloines river dh:ectly opposite Coalville. The coal 
seam crops out in the bluffs where innumerable drifts have 
been opened during the last twenty-five or thirty years. 
Six miles below Fort Dodge and within a mile of Ralo 
the first mine encountered is the Johnson drift (':rp. 88 
N., ll. XXVIII IV., Sec. 8, NlV. qr., N'Y. t) situated 
]lot far from the rhrcr on the Kalo switch. Both cannel 
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"nd ordinary bituminons conl m'C token out. The section 
here is as follows: 
I. 
3 
5. Shale, dark, colored fissile, 
( exposed). 
4. Coal, tahnel. 
3. Shale, dark colored. 
2. Coal. bituminous. 
I. Fireclay, (exposed). 
FigureM. C&1I11c1and Rltumillous\'e!nsal 
lheJoh:u5Ol1:lolint'.JKnlo. 
A quarter of a mile south of the J ohuson mine is the 
Irvine drift which works in a thirty inch seam of cnlmel. 
:Ueasurements of thc different heels-at this place give: 
FtmT. 
4. Shale. dark argillaceous. 
3. Coat 
2. Shale, black, containing 
plant remains. 
I. Sandstone. 
In the castel'll part of section 17 and In the north-
eastel'll portion of section 18 (Tp. 88 N., R. XXVIII 
W.), the Craig Coal Company has operated quite exten-
sively for a nnmher of yenrs, though at present only two 
of the openings are worked. The first of the Cl'8ig 
mines is a quarter of a mile sonth of the II'vine drift and 
is known as No.6. It was abandoned on acconnt of 
the coal hecoming too thin for profitable working in 
extending the entries westward. A short distance still 
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farther to the southward of these mines are two others 
whicII were operated by the same compllny, Nos. 1 and 5. 
They were also abandoned for the smile reason. Between 
the last two mines is locate(l the Craig Cannel Shaft. It is 
situated at the foot of the hill below the :Miulleapolis and 
Saiut Louis railway station. The shaft is forty-two feet in 
depth and works tho same vein of coal as is found in the 
Irvine mine. The seam is much more eyen than the bitu-
minous vein and shows no signs of thinning out in any 
direction. Half a mile to the southward of the latter in 
a ravine leading down to Craig Hollow is the Craig slope. 
The seam averages two feet in thickness, but its mining 
is somewhat interfered with hy the presence of large 
iron-stone concretions. rrhe strata shown in connection 
with the coal seam are: 
3. Shale, hard, fissile 
2. CoaL ... . 
I. Fireclay ....... . 
l'igu~" 36. .. JIorseba<:k" in Craig Slope. Kala. 
In severa] places in this mine" horsebacks" have been 
encountered one of which, represented in the cut, is 
remarkably abrupt. Northeast of the last named opening 
is the Niehols and Todd drift which has been opened 
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quite reeeutly amI is apparently in the same yein of cool as 
is worke!l in the Cmig slope. The deep 1""ine in tbis 
vicinity is called tlie Cmig I1ollow oml olong its sides 
mony openings of coal haye been mode !luring the p"st 
tweuty years. South of the Cmig counel shaft about 
llUlf a mile aro the two :bIcGoyem milles. Olle of tllese 
work the bituminolls seam; ,,~hile the other opening is]]l 
the cannel seam forty feet below. A short distance down 
the riYer from the lotter nomed place is the Cmig ':No. 
4; ond still fnt·ther to the southwar(l 011 the hillside is the 
Harbach and BUlIck mines allll the Ct'aig bituminous shaft. 
A short distance from the Craig slope the Ca1'lston mine 
has been opened in a vein of coal three feet six inches in 
thickness. In addition to the mines mentioned a large 
number of smaller banks have been operated from time to 
time west of Kolo. 
In the town and just sonth of it ore several openings 
known os the Mills mines. Southeast of the village mines 
hn ve also beeu opened. Down the river a distance of one 
and a half miles (Tp. 88 N., R. XXVIII W., Sec. 16, SW. 
qr., SW. 1.) two openings have been made; one the Johnson 
and the other the Cheleen, both of which operate in a vein 
containing cannel and bitnminous coal the ,former resting 
directly upon the lattm·. Both seams ore removed and 
the prodnction sold chiefly to locol trade. Among the 
other mines operated in the vicinity are the Lamh, Ben-
nett, Craig No.2, Craig No.3, and the Webster, besides 
a large nnmber of small conntry banks. 
-Lehigl •. - There are se"eral veins of coal known to 
exist in the vicinity of this place. They vary from one 
and a half to five feet in thickness. The recorll of a drill 
hole put down in Tp. 87 N., R. XXVII W., Sec. 7, NE. 
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Cjl'., NE. 1, beginning in the top of the bluffs is as 
follows: 
55. Blue clay ........ . 50 
54. Sand and gravel.'. . .................... . 
53. Yellow clay ...•.• 
52. Red sand and gro\'el 
sr. Blue c1ay .. _ 
50. Sand and gravel. 
49. Blue clay .• 
48. Light shale .. 
47. Sandstone... . .• 
46. Sandstone indurated 
45. Sandstone •. 
44. Light "slate" .. 
43. Light shale ........ _ ........ . 
42. Sandy shale .... . ............ . 
4'- Light·, slate" 
40. Coal and sandstone 
....•• 3 
39. Light shale..... ....... ................ 7 
38. Dark shale. 
37. Sandstone ••...••. 
36. Dark shale .......... . 
35. White sand 
34- Dark gray sandstone •• 
33. Coal .....•............................. 
32. Lightsandstone ... . 
31. Red sandstone ... . 
H 
,6 
30. Sands~one boulder.... .................. 4 
29. LIght sandstone .... '" 
28. Light shale.... . ...... __ .......... 5 
27. Hard sandstone .•..••....•...••.•.•...•.. 
26. Ligbt shale ...... . 
25. Light shale ..... . 
24. Ligbt hard shale.. .. ...... .. .. .. ... ... .. • 2 
23. Coal. ...................•....•......•... 
Dark shale..... ..............•..... .... 3 
Coa\. .•••.........•.•.•..••.•.•.•. 
Light shale ......................... _ .. ' 
19. Coal. ......................•.•. 
IS. Light shale ...•.....•.•..•....•.••..•.... 
17. Light bard shale ....................... .. 
16. Coal ....•....•.•..........•.••.•.•..•.• 
15. Dark sandstone .......... .. 
INCIIES. 
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FEET. 
,,,. Light sandy shale....................... 4 
IJ. Dark shale ........... -........•........• 
Cual.................................... 1 
LiMoIlt shale ............................ . 
Dark hard shale.......................... 8 
9. eval and psrite ... .... . ..... ... .......... I 
S. Coal (pure)............................. 2 
7. Fire clay .............................. .. 
6. Dark hard shale............. ... ... ....... J 
5. Coal ..................................• 
4. Light shale.............................. 4 
3. Hard dark shale... ......... ............ 2 
2. Hard sandstone........... .. ... .......... 5 
I. Conglomerdte ......................... . 
x 0 less than seven conI horizons were passed through 
in sinking the hole. ~Iining hns heen cnrl'ied on in the 
neighborl100d of the town for a number of yenrs past 81ul 
the Ol)(mings arc (Iuitc llumerous along the Des Moines 
ri \'cr ancI its tributaries. Just north of Lehigh numerous 
drifts are seen in the bluffs. '1'0 the west the principal 
mine is the I-IUl'pet'. Immediately south of the town 
Crooke,l creek enters from the west. Along this stream 
a large number of openings ho\'e becn made, the principal 
one being opernte,l by the Crook6<l Creek Coal Company. 
Tbe section at Mine -X o. 3, is as follows: 
"·£ET. 
3 Shale, hard, fi!l!lile. 
2. Coal. 
I. Fire clay. 
Figure .11. Coal Dtd at Crook~ C~k 
3-tine. No. 3- Lebigh. 
The output is shipped over II long switch from the 
Illinois Central railroad. .A slope belonging to the com-
pany is operated on the south si,le of the creek in coal 
14 G. Rep. 
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two feet six inches thick aud of yery good quality. The 
roof is n hard hitnminous shale and the floor of fire clay. 
A short distance west of this mine is the Corey, the 
coal in which is from two to foul' and a half feet in thick-
ness. This roof is also a hard black shale with some con-
cretions of clay iron-stone. The cool is mined on the long 
woll system. South of this point 11 quartel' of a mile the 
. some compony hos suuk a shaft to the depth of eigllty-olle 
feet into the some bed of coal. 
On the west side of the Des Moines river extensive 
mining has olso been done by the Crooked (,\'eek Coal 
Compony which bos pnt down several shafts. The one at 
present operated is forty feet deel>, with coal about foul' 
feet in thickness. The bottom of the shaft exhibits: 
5. Shale, black, bitnminous. 
4. Sandstone, light colored. 
3. Shale, bituminous, fissile. 
2. COIlt. 
I. Sandstone, (exposed). 
Figur,e,3S.. SeclioD oICoalat Crooked 
Cn:ekMiut',NO.J. Lehigh. 
The general dip of the seam is slightly to the sonth-
eastward. The same vein of coal outcrops in a ravine 
about three hundred yards to the south where nnmerous 
country banks have been opened and worked for many 
yenrs. South of the Crooked Creek Mine No. 1 is the 
Smith mine and immediately north.of it the Hillel'. 
Below Lehigh coal i8 exposed in the river hlnll's at 
short intervals as far as the south county line. On the 
south side of the river three miles below the town coal 
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has been mined in the yalley of a small stream. The sec-
tion shown 011 the river bank half a mile farthcr clown 
('1'1" 87 N., R XXYII \Y., Sec. 21, SW. ,]1'., SW. :1) is: 
5. II Limerock " . 
4. Coal. ..... 
J. Sllale .... 
2. Coal 
J. Fire clay {exposed 10 waler level)........ 6 
Coal and the accompanying shales crop out in the river 
bank between the last numed point and the south county 
line but 110 mining hns been done except ill the yalley of II 
small stream fiye miles east of' Dayton on the Chicago and 
Northwestern railroad. Here neal' the mouth of the creek 
in the eente1' of section 16 (Tp. 8e; N., R XXYII ,V.) 
small country b:mks arc in active operation during winter 
months. rrhey are the Gruber and Bakel', Gruber and 
:McGovel'll aud the Timmons. The shaft is thi1'ty-five 
feet in depth. The section at the bottom shows: 
J. Shale, gray, bituminous below. ...... 7 
2. Coal 16 to 30 inches ... ,. ........................ 2 
I. Fire clay. ................ ............... 4 
Prospecting has indicated that there is a second seam 
of coal about twenty feet beneath the one llOW worked. 
The larg-er part of the output of these mines is hauled by 
wagons to Dayton. 
A 8ho1't disfance beyond the south county liue iu 
Boone is the extensive field of the Pilot l\lound district in 
which recently extensive preparations have been made for 
miliing large quantities of coal. 
HAMILTON COUNTY. 
Hamilton county lies on the northern margin of the Iowa 
coal field. 'l'he southwestern half, at least, and probably 
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nearly "all of the coullty is· made Ill' of ConlIlIeasllre strum 
while a small portion of the northern or northeastern region 
is composed of Lower COl'boniferons limestolles. O"er 
most of the county the Saillt LOllis limestolle probably 
exists at ao yery great depth. It is eXI,osed at "arious 
places along the ,lilYerent streams traversing the county 
and extends in the bed of the Boone rive.' as far southward 
as five miles below '\Vebster City. The upper sm'face of 
the Saint Louis presents the same Imeyen character as is 
seen in other parts of the state, and the irregularities of 
the CoalIl!easures are consequently very marked. 
The Coal ~!easul"Cs of the southwestern part of Ham-
ilton belong to the main body of the Iowa field. Toward 
the northeast other cases of similar strata are reported but 
they are doubtless outliel's of greater or less magnitude. 
In the fOl,n"tions of this age the clay shales predominate, 
alYording inexhaustible supplies of the best of matel'ial for 
the manufacture of an kinds of clay products. Although 
doubtless well furnished with coal, in tile southern aud 
southw.stem portion of the cOimty tile only locality 
where mining has been carried on to allY extent is along 
the Boone river a few miles below Webster City. Passing 
down the Boone river, from Webster City, the first open-
ing met with is the Brockshink miue on the west side of 
the stream (Tp.88 N., R. XXVI W., Sec. 25, SW. qr., 
S1V. f). 'I.'his is a local mine working coal three feet in 
thickness. 'I.'he seam is overlain hy a thick roof of sand-
stone. A mile east, on the opposite si,le of the river, 
are two openings, the ~!01"1'ow and the Clafliu (Tp. 88 N., 
R. XXV W., Sec. 31, NW. ql:., SW. f). The coal is 
two feet six inches in tllickness aud is obtained chiefly 
by mining along the outcrop. A mile southeast of the 
Brockshink on the same si,le of the rivel' (Tp. 88 N., R. 
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XXVI ",V., Sec. ~6, SE. qr., SE. ±) is tile Sil,.er mille. 
The coal outcrops iu a slllull raviue and was first obtained 
by stripping olong the line of' exposnre. During the past 
few years cool taken ont hns been sold chiclly to local 
trade. During one season 2,000 tons are said to have been 
removed. The section of the bluff near the op.eniug 
shows: 
FEET. 
6. Drift ............................... 2 
5. Shale ............................. . 
4. Shale, light Bnd dark colored, some-
what sandy in places.............. 4 
3. Sa.nd~tone. massive, with occasional 
bands of bituminolL'\ shale...... ... 3 
2. CoaL .....................•....... 1 
J. Shale, drab, and fireclay, (exposed). 2 
The roof is quite variable sometimes being sandstone, 
often slaty coni 01' bitnminous shale. A thin senm of 
. cnnnel coal is olso found in connection with the vein, 
but is not thick enough for profitnble working. 
A short distance southenst of the Silver ,ldft is the 
Martin mine. The coal crops out in the sides of the 
stream and is obtained in part by working along the line 
of. tile exposme. The seam is from two to two and a half 
feet in thickness. X ear by is the Louis mine whel'e the 
coal is three feet in thickness in some plnees. 
Two miles sonth of the last mentionec] bank on the 
east side of the river is the )Iaxwell shnft, fOllrteen feet 
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in depth. The coal is "bout two aud " half feet in thick-
ness. This is a new mine recently opened. A. mile to 
the southwest, near the river bank, is the Shaw and ,,\ViI-
son mine. It is a shaft seventy-five feet in depth, with 
coal four feef in thickness. Two miles to the westward 
on the north side of the river is the Stockdnle mine (Tp. 
87 N., R XXVI 'Y., Sec. 10, SE. qr., S\\'. f). The senm 
of coal is quite regular and from Un'ee to foul' feet in 
thickness; the roof is a bituminous shale and sandstone 
nnd the floor n fire clay. The vein dips to the north and 
west. This is one of the oldest mines in the "icinity, 
having been worked for more than thirty years, though 
until lately not very systematically. Several slUaU rolls 
have been encountered but none of sufficient importance 
to interfere with mining. 'fhe section is as follows: 
3. Shale. 
2. Coal. 
I. Fireclay. 
Figure 4". Coal ned at Stockdale O~ning. Ten 
lUilesbelowWebstetCity. 
Farther down the stream openings have been made at 
various tunes, the most important of which perhaps is the 
Prim, wllich hus been opernted more or less continuously 
for.upwards of fifteen years. 
HARDIN COUNTY. 
'l'his may he regarded as,one of the border counties of 
the coal field. Fully two-thirds of the entire area of the 
IIAUIHN COU~TY. 215 
COl1l.1Ly is Ill'obubly umlcl'lllin, immcllintcly beneath the 
drift, by Coal )[ea8U1'C stmtn. rrhe conI hcul'ing rocks in 
all likeliboml arc cOlltillllolls witb the cOlli field pl'opel'; 
though it is quite possiblo thllt thoy represent large out-
liors. In that }lRrt of tho county north of the Iowa rivcl' 
the rocks m'e of Lower Carboniferous age omI consist 
chiefly of limestones. rl'hese stmta nrc well exposed ut 
llumerous points nlong the riYer from the north county 
lille dOlVn to the neighborhoo(l of Steamboat Rock where 
they suddenly (liSappeDr beneatb the watCl' le"el, Beyond 
the latter place the Coal lIeasul'C sandstones rise abrl1ptly 
nlong the riYer ill high perpendicular clift·s. From this 
point to thc southerll county line the ConI Measures nre 
exposed at short inter,,"ls, a considerable portion of tbe 
distance being occupied by blull's eighty to one bundred 
feet in beight and cappml by massi"e sandstones, A felV 
miles below tbe county Jine in Marsball cool bas beell 
mined successfully for a number of years, Drill holes 
sbow the tbickuess of the Carboniferous stmtn to be not 
less tban one bundred and fifty feet. Iu plnces a massi"e 
.brown salldstone oceupie; over balf of tbe entire tbick-
ness, It is to this indurDted formation principally, which 
is e"eI'ywbere underlain by softer beds, tbat tllC rugged 
topogmpby of easterll Hardin cOllllty is due, Below tbc 
sandstone the shales lmve a very considerable thickness and 
cany severol scams of coal. A (lrill hole put down ill tbe 
"icinity of Gifford in the southeastern part of tbe aren 
r,weDled a small seam of coal at n depth of more tillm 
one hundred feet, 
The workable coal in the eounty is at present known 
only in the immediate yicinity of Eldol'a. The mines arc 
mostly Oll the eRst side of the J'h'cl', commencing at a 
point a mile below Steamboat Rock nnd extemlillg to 
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within a short distance of' the first named place. Almost 
the entire distunce the 1011'8 rive!' flows through a deep 
gorge wllich hns been cnt eutirely through the massive 
yellow Slllld8tolle, the bed of the river now being some 
feet below in the softer shales. 
The most northerly point where coal has been mined ill 
the district is the opening known as the Gilman mine 
situated two miles beloll' Steamboat Rock on the enst side 
of the river (Tp. 88 N., H. XIX W., Sec. 32, :1>"'T. qr., 
NE. ! ). In this vicinity coal has been mine,l for nearly 
forty yea,·s. The section is as follows: 
4. Sandstone. 
• 6 3. Shale, black bituminous . 
t. Coal. 
I. Fire day (exposed). 
Pigure41. 1I1uffdGilman Drln. !Ueamboat 
. Rock. Hardin County. 
A short distllnce aboye the latter named mine just 
below the hridge (Tp. 87 N., H. XIX "T., Sec. 0, N"T. qr., 
NE. ! ) is situated the LangwOl·thy drift which, however, 
has been abandoned recently. The coal bere was four 
feet thick and was mined on the long wall system. Not 
far from the LallgwOl'IIIY opening is the nan mine where 
1116 coni is also four feet thick. A drill hole put dOlm 
Ileal' this place, beginning below the s.ndstolle, is said to 
hnve 1mssed through the following stl'ata: 
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Surface deposits . ...••.•...••.•....•.••.• 
Limestone brown impure. somewhat fossil-
iferous .............................. . 
Coal. ................................. . 
9- Fireclay ................................ . 
INCIIES. 
8. Shale. ..... ..... .... .................... IS 
7. Coal. .................................. .. 
6. Fireclay .............................. .. 
50 Shale ................................. .. 
4. Coal ................................. .. 
3. Fireclay........ . .................. .. 
2. Coal. .................................. .. 
I. Shale........................... ..... ... 5 
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About a mile from this place Robert Smith, in sinking 
a well, is said to have passed through practically the same 
layCl'S. 
By far the greater unmber of openings are situated 
near the line between townships 87 and 88, range nineteen, 
in the bend of the river. Toward the eastern limit of 
these openings they are called collectively the Chaffin 
mines. Most of them have been abandoned for a C0I1-
siderable time, only one being ope ... ted at present. The 
coal at this opening is four reet thick with a hard shllle 
roof rom' feet in thickll~SS, above which is the thick 
stratum of sandstone already refe .... ed to. In an old open-
ing twenty-li,oe yards directly south of this the roof shale 
has disnppearml and the sandstone rests directly upon the 
conI. The section here is : 
FEET. 
3. Sandstone, massi\'e, yellow. 
2. Coal. 
I. Fire clay, (exposed). 
FigUfe42. Coat Bed.t ChaffiD 
ltiDe. Eldora. 
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'.rhe bunks of the l·ivel' in this vicinity for a quarter of 
a mile arc covered with refuse conI and bituminous shale 
taken from the lJumel'OUS openings showing 'that large 
quantities of' coal have been taken out. There <1re also a 
number of small mines which nre worked to some extent 
in the wiuter. ..t~ decade ago vcry considerable quantities of 
conI were shipped from the mines of this district the Chaffin 
alone producing annually ove1'40oo tons. ·A.t present, how-
eyer, the mining is carried on in a very desultory manner 
amI probably not more than 100 tons a year are taken from 
any of the openings. They arc worked only in the winter 
und ill the summer the roof is allowed to cave in, a new 
entry being made the following season. Near the old 
Chaffin mine ('I.'p. 88 N., R. XIX 'V., Sec. 32, S'V. '1.1'., NE. 
±) is the lIadden drift which operates in the winter an 
1S-inch seam of coal. On the opposite side of the river 
the arrangement of the coal and its associated beds is 
essentially the same and a number of drifts have been 
opened under the sandstone. Very little is uow being 
done to develop the coal at this place. 
Twe.uty years ago Eldora was quite a coal district; 
the chief mines being opemted by the Eldora Coal 
Company which worked quite extensively, shipping coal 
northward to many points in Iowa. 
CARROLL COUNTY. 
No coal is known to Itaye·been mined within the limits 
of this county. The surface beneath the drift is made up 
largely of Cretaceous and Coal Measure strata, the latter 
probably extending oyer the entire cOlmty und containing 
workable seums of con1. Like in Audubon and some of 
the neighboring counties no systematic prospecting for 
coal has cycr been undertaken. That coal seams of work-
able thickness do exist within the borders of Carroll seems 
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to be fully indicatcc\ by the presence of gOOl\ "cins a few 
miles from the county line in Guthrie. A.s in other couu-
tics along the eastern mnrgin of the Cretaceous nrea the 
coal must bc sought for at somewhat greater dcpths than 
in the counties imme(liately to the eastwnr(l. 
GREENE COUNTY. 
Like "\Yebster and Gutlu'ie, the adjoining counties 
north and sotlth, ({l'Cene Jies on the eastern margin of the 
dretaceous. Although at the pl'esent time the exact lim-
its of this formation are not defiuitely known it is quite 
probable th.t the beds of Crctaceoils stmta present are 
largely a part of the main bOl\y which occupies mnch of 
the northwestern portiou of the stnte. Beds which cor-
respond in all particulars to the well known Cretaceous 
deposits of Guthrie county outcrop at a number of l,\nces 
in the central port of Greene, neal' ,Jefferson, and also in 
the western part of the district. 'l'hese strata arc chiefly 
incoherent sands or friable sandstones, more 01' less fer-
ruginous, and alternated with clays. Thc deposits of this 
age farther westward are "found to contain layers of 
lignite, 01' hrown coal, some of the beds having a thick-
ness of fom feet and npwards and it is not improbable 
that similal' depositions may yet be foum\ within the limits 
of the county under consideration. The extensive mantle 
of drift greatly obscures the underlying stratified rocks 
over most of the county 80 that there are comparatively 
few natural outcrops except in the immediate neighhor-
hood of the larger streams. 
The Coal Measmes probably underlie all of Greene 
county. In the enstern part they are neal' the sm'face, 
immediately beneath the drift, and are exposed in the 
heds of many of the streams. In the western pOl·tion 
they are some little distanc.e below the glacial deposits. 
220 COAI~ BEDS IX XOltTIICKN'rUAI. IOWA. 
Up to the present time workable seams of coal have only 
been opened in the extremc cflstel'Jl part of the county; 
yet doubtless they extend, through a greater depth per-
haps, much farther to. the westward. On account of the 
heavy drift and Cretaceous deposits very little systematic 
prospecting for coal has been done except along the east-
ern border of the county. The natlll'ul outcrops of coal 
are few and arc confined to thin seams along the Raccoon 
river chiefly in the southeastern part of the region. The 
veins range from a few to eighteen inches in thickness and 
while they arc not as important as a more extensive senm 
which exists at a great depth they have served to draw 
attention and to develop the coal industry of the region. 
At Grand J lIDction a seam of coal averaging one and 
one-half feet in thickness is known to exist at a depth of 
from 140 to 160 feet. Just west of the town (Tp. 83 X., R. 
XXIX W., Sec. 4, XW. qr., NIV. ±) the Dale and Good-
win mine has been opened for some years. The shaft is 
150 feet deep, with eighteen inches of coal covered by 
twenty inches of black shale having thin layers of good 
coal intercalated. Beneath the coal is an excellent bed 
of' fire clay having a very considerable thickness. It is 
used for the mannfacture of' brick and tile. In fact the 
mining of the clay forms the principal output of the mine 
the coal taken ont in connection with it being used largely 
for fuel in the kilns. 
4. Shale, blue, argillaceous. 
3. Shale, black, carbonaceous, 
with streaks of coal. 
2. Coal. 
I. Fireclay. 
Figure 43- Coal Bed in Dale and Goodwin Mine. 
GrnndJuuction. 
GUEEN .. : COI:NTY. 
Eight miles south of G"lIu,l .Junction, lit Hippcy, conI 
has been mined fol' some ycnl's. A shol't distance east of 
the mih'ond stution (Tp. 82 X., H. XXIX 'IV., Sec. 11, 
X'IV. ql'., X'IV. t) is the Kennedy minc. 'I'his is n well 
equippe,1 shnft wOl'king n scam ."t a" ,1apth of 125 fcet. 
The following sequence of bm1s at this plnce is : 
FEET. INCIIES. 
40 
60 
,6 
12 Drirl, sand and clay. 
Clar, !;oft, black, .. sea-
mud." 
Shale, bituminous, fissile. 
9. Sandstone, fine grained. 
8. Shale, light colored_ 
7. Shale. hard, carbonaceous. 
6. Coal. 
5. Fire clay. 
4. Shale, bituminous, com-
3. Coal. (pact. 
2. Shale, blue, argillaceous. 
J. Sandstone (exposed). 
'Flgure.ft. ~ion at Kennedy s .... n. Rippey. 
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The coal is from fOUl' to five feet in thickness and 
exhibits three weII marked benches: the upper eleven 
inches is rather soft and contains considerable mineral 
charcoal; the middle twenty-foul' inches is quite hat'd, 
pure, lustrous and contains some pyrite; while the lOWe!' 
portion, thit·teen inches, is Il ha,-d, Instrous ¥8riety. Below 
this is Il six-inch hed of impure 0.081 01' "hlack-jack" 
resting upon fire clay. The <letails of the p"incipal coal 
hed are: 
FEET. INCHES. 
5. Shale, black, somewhat tis: 
sile l exposed). 
4- Shale. clayey. light colored, 
carbonaceous. 
3. Coal, divided into ~ benches 
of different quahties. 
2. Shale. rich in carbonaceous 
maUer. 
1. Fire clay and light colored 
shale. 
fligure 4S- Tripartite Scam a.l E.~DnedJ' 
Mine. Rippey. 
There are no clay seams in the vein, the differences in 
the three divisions heing hosed entirely npon the physical 
properties. Immediately over the coal seam is a thin 
hand of gray clay ahove which comes the nine feet or" 
hlack shale forming an excellent roof. The main entry 
neal' the shaft is fifteen feet wide and has stood nine years 
without timbering. The seam is rather nndulatory and 
bas a general dip to the northeast of abont two feet in a 
hlmdred. It is quite free from faults though occasionalIy 
smaII slips occur. In a few places the roof has heen dis-
turbed through erosion. 
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In the southca5tOl'll COl'nor of the county conI has beon 
extensively mined around Angus both ill the adjoining 
portion of Boone and Dallns counties as well as in Greene. 
The mines in Greene have worked in two veins. -o'~ few 
of' these have mined a SCUlll near the surface which is 
thought to be the same ns tlmt outcropping :tlong the Hnc-
coon river a few miles to the westward. '1'he greatest 
amount of' coal, however, hus been taken from the 'lower 
vein 100 to 120 feet beneath the smfllcc. It is three and 
a half to four feet in thickness, hard and of good (flUllity. 
t1'he roof is a good black shale, which is covered by a 
considerable thickness of' gray clay shale. Beneath the 
seam of coal the fire clay is said. to be eight feet thick in 
places. 'l'he veiu is more 01' less undulatory and has been 
disturbed hut little. 'rhe faults arc small and of quite 
local extent. '1'he1'o were at one time twelve mines work-
ing in this part of Greene county. The bed· of coal, as 
shown in the Angus mine in Boone county, near the east-
ern limits of Greene, has the following association of 
strata: 
5. Shale, black, bituminous. 
4. Coal. 
3. Shale, carbonaceous, black. 
2. Fireclay. 
t. Sandstone. (thickness not 
known). 
Figu"'46. Em in Angus :\lIne. Neat solttheast 
Comer or Gr.:enc County. 
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1.'he principal minos of this neighborhood were the 
l\cystonc, Craig, :Moingona, Standard, Hager, Buckeye, 
AI·mstl'Ong una :Mol'ris. '!'hesc have all been abandoned 
though the Buckeye slope was in full operation until quite 
l'ecently. 
An interesting example of the method often employed 
in opening a coal district is sho\vn by the Angns region. 
lYithin an area. of se,"en or eight square miles including 
portions of Greene, Boone and Dallas counties eighteen 
or twenty mines were opened in the vein known to exist. 
In the conrse of' time the coal was entirely remm·cd 
throughout the availabie territory. A few desultory 
attempts were muclc to discover a lower se3m thongh no 
systematic search was carried out and the Coal :J\Ieasures 
WCl'cnotpenetrated very far at any point. These attempts 
not meeting with immediate snccess the mines with the 
exception of two or three were successively closed up and 
abandoned, the tracks taken up and the machinery and 
top works moved away. Snbsequently a boring was made 
near the deserted shaft of the Keystone mine and carried 
to a depth of ninety feet beneath the level of the old work-
ings and 11 vein of coal four feet four inches in thickness 
located. 
FiYe or six miles southwest of Rippey and about the 
same distance west of Angus Ilear the UneeDon river coal 
has been mined for a long time. The principal openings 
arc the Dicholm and Bussey mines. 'llhe coal is about 
one foot and a half in thickness. In the bluffs the coal 
scam is exposed about twenty-five feet above the river 
be(l The section is us follows: 
UUE"~XB COUXTY. 
S. Drift .••.•.•.....••......•... 
7. Sandstone, yellowish, shaly 
and somewhalargilJaceous. 
6. Shale, clft)·ey, blut. contain-
ing irregular bands of im. 
pure, fossiliferouslimerock. I 
5. Shale, bituminous, fossilifer-
ous....................... 3 
4. Coal........... .......•.... 1 
3. Shale, clayey, blue.......... 1 
2. Limestone, bluish, compact, 
fossiliferous; ............. . 
I. Shale, yellowish ••••••••••••. 
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INeliES. 
Figure 41' section 0(' Bluff Dear Bn.s· 
!leY Drift. Soulhwest of Rippe)'. 
In Guthrie couuty t1,{.ee m'i1es from thc southwestern 
comer of Greene county coal has been mined to a con-
siderable extent the vein heing twenty-two inches thick. 
It is mined at a depth of from sixty to one Inmdred feet. 
It prohably extends northward into Greene connty hnt to 
what extent is not at present known. The section fonnd 
in the Hughes mine in Gnthrie neal' the sonthwest corner 
of Greene is : 
INCHES. 4. Shale, light colored. 
3. Shale, dar-k. bituminous,' 
some~hat fissile. 
2. Coal, a two-inch clay part-
ing four incites from the 
bottom. 
t. Fire clay. (exposed). 
F"Jgtlre4S. Coal Seam!u. UlIghes It!u.Co Near 
SOI1lbwest Collier of Greeu.e Coullty_ 
BOONE COUNTY. 
Boonc is surronnded on nil sides by conI counties 
nnd has long been known among the lending proclucing 
ISG.Rcp. 
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districts of the stllte. The drift deposits huve n Ye\'y con-
siderable thickness o\"er the greater part of tho region yet 
thoy haye been completely cnt away along the nes }Ioines 
river which flows southward through the centol' of the 
connty in II deep, gorge-like yalley. Both on the main 
stream and nil its principal tribubll'ies the stratified rocks 
arc well exposed at short intervals. . 
'The Lower Carboniferons limestones while present at 
110 very great dishmce below the surface arc no\vhere 
exposed within the limits of the district; but a few miles . 
beyoll~l the east county line the Saint Louis limestone 
crops out in the yolley of' tlle Skunk riYer. The county 
may, therefore, be regarded as enth-eIy.undel'lain by coal 
bearing strata. 
Boone was one of the first counties ill the state to 
assume prominence hl the conI industry and mining has 
'gone on steadily. for npwards of a third of a century. In 
the central part of the county whore conI has b~en taken 
out for the greatest length of time two principal seams 
lmve been opened up. In the southwestern portion of 
the region, nroll.nd Angus, several veins are known to exist. 
It is also quite probable tbat otberbeds tban those at 
pl'esent genemlly known occnr lower down. In fact some 
of the deeper. borings. in different parts of tbe county 
clearly indicate the presence of othel' coal horizons at 
greater depths than have yet been reacbed by shafts. 
At the present time preparations are being actively 
carried on for more extensive mining than eVOr ~eforet 
especially in those localities along the Des Moines river 
in the central part of the county. 
Angus District.-In the extreme southwestern portion 
of Boone connty is a region wllicb a few years ago was 
one of the most important mining localities in the state. 
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It forms a p:ll't of the district which Hcs in portions of 
three counties: Boone, Dallas tlnd (hoene. 'rho loading 
mines, however, were located in Boone. Altogether 
upwnrds of it score of shafts h:lye been operated here. 
At the present time only a few nrc working; the 
principal ones running being the Augns and Dalby 
mines. Among the opel'iltors of the dist.rict considerable 
confusion exists as to the exact 1I1'rangcmcIlt of the coal 
soams. '1'he1"e is one which is worked in the Angus mine 
ull'd was formerly also in the Craig, l{alllscy and Panic 
shafts. Aho\'e this is a thinner scam which has also been 
worked to somo extent in (ho Craig :nul the Uaggm' mincs. 
'rhis is the same vein which is said to crop out ill the 
bluft's of the Raccoon rh'cl' a few miles to the westward, 
but there is considerable doubt as to the correctness of 
the correlation. Lower down than the chief bed worked 
at the Angus mine is another scam which has been 
opened ill the Dalby shaft. Beneath the first mentioned 
seam there has been reported a third coal bed which, 
though not yet worked, has been encountered in borings. 
Other veins are also known -to exisi but none have yet 
been fonud thick enough for profitable working. '1'he 
" thinl" seam is fisc and one-half feet in thickness accord-
ing to the best information obtainable, and is-Iocat.ed at a 
depth of ninety feet below the bed opened in the Key-
stone mine. All the mines arc situated southwest of the 
Angus stutiOlJ. Dl'illings show that the scams extend 
beneath the town, hut they are somewhat thinner and the 
roof is poor. A shaft put down cast of the place was 
floocled after working but .a sllOrt time. 
The Angus mine, OIle of the largest now in operation, 
is located a short distnuce from Angus station ('I'p. 82 
N., R. XXVII "'., Sec. 31, NW. qr., NW. ;l)' It is a 
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sh.ft fifty feet in depth, and is thought to be working in 
the "middle" senm. . The co.l is from three and one-half 
to five feet in thickness, with on average of .bout foul' 
feet. The section shows: 
FEET. 
S 9. Shale. light colored (ex-posed). 
8. Shale, bituminous, indu-
rated. 
7. Coal. 
6. Fire clay and sbale. 
5. Coal. 
4 Fireclay. 
3. Shale, bituminous below, 
light colored above. 
2. Coal. 
Fire clay. 
FJgnre 49. Part of Shaft In Augu5 
Mine. AJigtIS. 
The seam is (Iuite umlulutory. A few faults have been 
met with nnd olso seyerul "horsebncks." The mine is 
worked on ~he room and pillar plan. As the coal is worked 
ont over an the ovaHable territory in anyone direction the 
pillars ore" robbed" and the roof finony onowed to ran in. 
naIf 0 mile south of the Angus mine is the Dalby. 
This mine is a shaft 120 feet deep and works in the 
"lower" veiIl;. The seam is from three to four aud one-
half feet in thickness; the !"Oof 0 hard block shale and 
sandstone but in some plllces mther poor. The bed is 
somewhat illtdulatory; fouIts are rare. The bottom of 
the short shows: 
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INCHES. 5· sa~t~~o(:~p:~Jl)~ct, 
4. Shale, black. indurated, 
"black·jack." 
3. Coal. 
2. Shale, bituminous. 
J. Fire clay (exposed). 
Figure j'J. Uf;'<] ill Dalby Shaft. Aug-us. 
111 severa] places a soft fire clay is found pressing up 
into the entry forming" creeps" one of which is repre-
sented in the accompanying figure 5]. 
Fisure 51. "Creep" in lla\by:\Hne. Angus. 
Des .11Ioines Valle!J.-Local mines have been opened 
from time to time along the river ,yest of ~[adrid, but 
most of theso are operated only to supply the imme,liate 
neighborhood with fuel during the winter seaSon. 'l'he 
more important mines arc in the central portion of the 
county. Ahout eight miles from the south boundary line 
is the Potter slope (Tp. 82 N., H. XXVI "T., Seo. 15, 
S1V. q"., N1V. fl. Tho seotion ncar the coal hea is as 
follows: 
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5. Limerock. impure,compact. 
bituminous, ·'cap·rock." 
4. Shale, bituminous. 
3. Coal. 
2. Fire clar. 
I. Shale, black, bituminous. 
Figure 51. Coal Scalll at Poller Slope on the Oes Moines River. 
Below ~loiugon". 
The so-called" cap-rock" is a black, very compact amI 
brittle calcareous shale separated from the coal by a few 
inches of dark fissile shale which is qnitc~ fossiliferous. 
The vein of coal is about fifty feet above low wuter in the 
Des nloines river. A mile farther up the stl:eam in the 
southeast quarter of section 9, is the Knox slope. The 
seam operated appears to be the same as that worked 
farther down the river but here it is fully seventy feet 
above the water level. It varies from two and one-half 
to three and onc-half feet in thickness. Two miles 
beyond neal' a sharp bend in the river) in section 5, is the 
Blyth slope. Two veins of coal are exposed, the lower 
one being about three feet above low water in the Des 
1\Ioines and the other about forty feet higher up. The 
lower seam ends abrl1ptly towards the southward, being 
cut out, through Carboniferous erosion, and the channel 
filled in witl} day. This vein is three feet in thickness; 
while the" upper" one is two nnd one-half feet to three 
feet thick, with a good roof. Between this point and 
Moingollll the bluffs form high mural escarpments of sand-
stone through which deep labyrinthine ravines hu\'e been 
gouged out by llumberless small trilmtm'ies as they 
npproach the larger water course. A mile below the town 
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011 the west river bank ('1'1>. ~~ X., H. XXVI 'Y., Sec. 18, 
NE. ql'.,. S'Y. ±) is the Ilighland Chief mine which hils 
been in operation f"or many years. It is n shaft sixty f"eet 
in depth nnd working tho" UppOl''' ,"oin, which is hore 
from two to three feet in thickness. A hull' a mile 
directly west is the Moillgona shaft No. 0, the last mine 
opened by the company in tIm neighbol'hoo<l.. In the 
vicinity of the town coal crops out ill many l)laccs ill the 
sides of the Des Moines valley and along the minor strenms 
flowing into the river. Directly opposite the railroad stu-
tion .t~roingona is the 'White Smoke mine. This is a shaft 
recently put ,lown. It is about fifty feet iu depth and 
reaches the "upper" vein which has n thickness of two 
and one-half feet. The section is : 
s. Shale. bituminous. 
4. Limerock, impure, very 
compact. bituminous, f!!r· 
ruginous. 
J. Coal. 
2. Fir!! cia}'. 
I. Sandstone, (exposed). 
Figure 53. \'eln at While Smoke Mine. Moingona, 
There are several country banks in the neighborllOo<l 
which furnish cOllsidel'nble fuel 1'01' loeol use. This local-
ity was formerly nn importnnt mining region, but at the 
present time comparatively little conI is being taken out. 
North of Moingona about a mile and a half' is the old 
Clyde Mine No.2, which is uow deserted; and farthel' 
northward is the Ogden (TI" 81, X., R. XXVII ",Y., Sec. 
27, SE. ql'., XE. !). The eonlmined at the lattel' place is 
the "lower" Yeill which, howe\,C)', 6cems to be distinct 
from the similarly named bed of the ~mfol',l district a felV 
miles to the northward. .A. mile not,tl1 of the Ogden is the 
Clyde No.1, llOW abandoned. 'l'his is the southel'nmost 
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of the IUOI'C important mines which are comprised in 
the :Milfol'd area. K ear by is the I{ogers and Crow 
SllUft (Tp. 84 X., It XXVII IV., Sec. 14, SW. qr., SW. 
±). It is located on tIle summit of the bluff and is 
206 feet in depth. 'I'he drift deposits at this point nre 
100 feet in thickness. There are two veins of coal the 
"upper" being about ten feet above the "lower". 'rhe 
latter is three and one-half feet in thickness on all average. 
It is somewhat irregular, becoming considerably thicker 
and thinner in places than the average measurement 
given. The upper vein is somewhat thinner than the 
other but morc uniform. ':rhere is also a third vein said 
to be present about forty feet below the "lower" yein. 
About two hundred yards to the northeastward is the Mil-
ford shaft which is located at the base of the bluff. It is 
100 feet in depth and also works in the_ "lower" vein 
which here has a thickness of four feet. At the bottom 
of the shaft there are: 
3. Shale. bituminpus, with 
band of impure nodular 
iron·stoneat base. 
2. Cual. 
J. Firt:day. 
Figure 5}. BoUom 01 "haft, MilfDrd Mine. 
Boonsborough. 
'11he upper seam is ten to twelve feet above this and 
three feet in thickness. Several thin vejn~ were passed 
through in sinking a shnft before reaching the upper 
scam. Half a mile southeast of the lIilford is the Boone 
Yalley shaft which is sm'enty feet in depth. The coal is 
three and one half feet in thickness. A second vein is 
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eight feet higher but ouly the lower one is mined at the 
present time. The same company also opcl'Iltes two mines 
three miles to the northward. Directly to the cast arc 
several shafts known as the :Marshllll mines. 'l'hcy arc 
all located on the riYer bottom Ulul work conI from two 
and a half to four feet in thickness. 
On the opposite side of the Des lIIoines river a num-
ber of mines nre in activo operation, the most imporfant 
of which is the Hunt (Tp. 84 N., R XXVII '\'., See. 13, 
NE. qr., SE. t). Half a mile to the southward is the 
Marshall slope und about the same distance beyond this, 
the J ohuson minc. 'l'he latter is the oldest and largest 
mine in the county. It is still in operation though opened 
morc than thirty years ago. For about a quarter of a 
··century it has been under the present management. Two 
workable seams of conI are found, botb being worked by 
the long wall method. 'fhe section of the shaft which 
was prepared from small samples obtained by the foreman 
at the time of sinking is as follows: 
29· Soil .... ......... .., .•. ".... 5 
28. Clay, yellowish.... . ................ 20 
27. Clay, bluish.... 40 
26. Clay. yellowish.. 40 
25. Shale, bluish, massive, dark below... 9 
24. S<lndstone, light colored, snair.· .. ·.· .'.. 9 
23. Shale, dark 
Shale, with iron·stone concretions. 
Sandstone, fine grained, friable ... ·" 
Shale, bluish and drab .. 
19. Sandstone, ash colored .. , ...••• , •....•..•. 
18. Shale, fussiliferol1s. hard, compact. ..... . 
17. Shale. light colored ................ , 5 
16. Sandstone, whitish, argillaceous ..... , ...... 13 
15. Sandstone, compact, somewhat course in 
texture ........•••••.•.•.....•.•..••••. , S 
14. Shale, black. bituminous. fissile below ..... . 
13. Fire clay, light colored sh.de ..•.•. 9 
Shale, hard ....... . 
II. Fire clay, •............. 
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FEET. 
9. ~~:~~'. ~ark, highl~. ~~I.l~~.i~I.~~~ ..................... :. 3 
8. Limcrock, impure clay, iron'stone, highly 
fus.~ilift:rous................ ....•.••..... 2 
7. Coal," upper vein". 
6. Fire day ......... " . ....... . ... 3 
5· Shale, with irregulariron,slone concretions.. 4 
-I. Coal, .. 'owervein"....... 4.6 
3. Fire clay.... .. .. ... .... 3 
2. Shale, light colored .. 
I. Shale, dark, bitumillOlK .. 
The "lower" vein is quite variable in thickness but 
reaches a maximum measurement of five feet. .1"~ mile to 
the southeastward is the Hcap mine which is a shaft 208 
feet in depth. Only the" lower" vein is mined at present; 
it appears to be the same as the similiarly called seam in the 
J oh1180n mine. The coal is from two to four feet in thick-
ness. About a mile to the southward.is the McBrinie . 
shaft 176 feet deep. The coal seam is from three to four 
feet in thickness, with an excellent roof. The strata shmvn 
in connection with the coal at this point are as follows: 
7. Shale, black, highly, bitu~ 
minous. 
6. Coal. 
5. Shale, bituminous, argilla· 
ceous. 
4. Limerock, impure, shaly, 
·'caprock." 
3. Coal, 2 to 4 feet, averaging. 
2. Fireclay. 
I. Shale. (exposed). 
l'igute 55 Section in ~Idlrinie Shan. Boon"borough 
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Opened in the same vein are n number of other mines; 
though at the present time they 1II'C not in operation. 
Among these may be mentioned the Flock and Clnl'kc 
mines, and the 1.IcBrinic nnd X elson shaft. 
About Ih'e miles to the nOI,thwal'(l from the ~Iilfor(l 
district and a couple of miles from Pilot lIound station 
scverallurge mines have recently been opened. 'l'hey are 
shafts sixty to one hundred feet in depth. Preparations 
nre:activcly going on forextensiyc mining in this vicinity. 
The openings are known as the Boone Valley mincs. 
Consideruble land on hoth sides of the riveL' is contl'ol1ed 
by the company and a railroad is being built from the 
Pilot Mound to the mines. On the opposite side of the 
river countr,}' bunlcs have been opened from time to time. 
'With bettor railroad facilities than those now existing in 
this district they will doubtless soon form mines of com-
mercial importance. 
Squaw Oreek TFallc!/.-Consillernble mining has been 
carried on in the vicinity of Zenorsville in the easterll 
part of the county. The principal mines are three in 
number. The Hutchinson, No.1 ('1'1'. 8!N., R. XXV. 
IV., Sec. 12, SlY. qr., SE.1), is a shaft 125 feet deep with 
coal twenty-eight inches iu thickness. rrhe section of 
the shaft is as follows: 
II. Soil, gray and sandy .. 
Clay, joint. .•...... 
9. Shale, bluish 
8. Shale, light colored ..... 
'" 53 
7. Shale, bituminous, fi"''iile hdOI\'............ 2 
6. Coal. ... . 
5. Fire clay ........................ . 
4. S.1ndstone, ralht!r silfl and friable .. . 
3. Shale. light colored ..... 
2. Shale, dark, bituminous .........•.... 
I. CuaL. 
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Hutchinson shaft No.2 is loco ted about 300 yards to 
the no)·thward. It is 10,; feet ill 'lepth with cool nenrly 
foul' feet in thickness. Thcre is nn uppcr yein present at 
this point about six feet abo\'e the lower, the Intter only 
being mined at this point. The section at the base of the 
shaft is: 
7. Shale, bituminous. fissile. 
6. Coal, one to three feet. 
5. Fireclay. 
4. Shale, bituminous. 
3. Coal. 
2. Fireclay. 
I. Sandstone, (exposed). 
figure 56. Coallkd in Hml:hiD!iIJD ~IiDC DcarSquaw 
Creek. ~uQrsville. 
Northeast of the Hutchinson mine about a qnarter 
of a mile are the York and the Clemens mine, which at 
the present time are not in operation. 
STORY COUNTY. 
Probably more than one-half of Story cmmty is under-
lain by Uoal Measure strata. These, howeve)', do not 
form a very great thickness ovo!' most of the district 
since tbe Lower Carbonifcrous limestones outcrop along 
the Skunk river nnd'its tl'ibntaries fol' a distance of sev-
eral miles to the north of Amcs. On Squaw creek a shol't 
distance north of Ontario station coal is now being mined 
(T».8i N., R. XXIV W., Sec. 21, SE. qr., BE. ±) at a 
place known as the Johnson shaft. The coal is snid to be 
foul' and a half feet in thickness, with two thinner veins 
some distance above. Considerable coal has already been 
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taken out. The following is the sectiou of the stl'ata 
exposed neal' the coal seam: 
PEI!:T. INCHES. 
4· Shale, bituminous. 
3. Coat 
2. Fireclay. 
1. Sandstone (exposed). 
Figure 51. sectionG~r~:.t In Johnson Shall. 
Only foul' miles to the e.stward the Saint Louis lime-
stone crops out at the surfnce. The coal area seems to 
be an eastern portion of the Squaw creek region which 
has been operated more extensively in Boone county. 
MARSHALL COUNTY. 
This is one of the marginal conn ties of tile Iowa coal 
field. About one-half of the district is probably under-
lain immediately under the drift by Lower Carboniferous 
rocks. These are well exposed along the Iowa river east 
of )Ial·shaIItown. At the extreme eastel11 edge of the 
connty in the neighborllOod of LeGrand qum~'y and 
vicinity, thick limestone beds are exposed on both sides 
of the river showing a thickness above the water-level of 
seventy-five or eighty feet. The greater part of the rocks 
exposed belong to the lowermost membel' of the Lower 
Carboniferous - the Kinderhook. At the top of the bluff 
certain str~ta appeal' to form a part of the Burlington 
limestone so well represented iu the southeastern part of 
the state. It is qnite likely also that the Saint Louis 
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limestone crops out at dift'cront places within the limits 
of the county. Away from the immediate yicinity of the 
Iowa river, which flows across the northeastern corner of 
the county, the drift has snch a g'reat thickness that few 
outcrops of the stratified rocks nrc visible. 
r11ho Coal :J\[casures occupy fully one-third to one-half 
of the district undcrlying the westcrn and southwestern 
portions especially. Coal pockets also doubtless occur 
in dift'crout p:H'ts of the nl'ea. Fonl' miles south west 
of ~IaJ'shnlltown is the easternmost exposure at pres-
ent known of the Coal -Measure rocks in this county. At 
this plnee, on Lilln creek, the sec.tion is chiefly shale and 
sandstone the latter being compact enough to' be used as 
a building stone and has been quarried for a number of' 
years. Other lllrge ontlyel's of Coal ~Ieasnl'e are known 
twenty to twenty-five miles to the eastward, in J3enton 
and Iowa counties. 
r:rlIe principal locality where coal hus heen mined in 
Marshall county is 011 the Iowa ri,'er at a plnce called 
:Mormon I~idge three miles from Albion, 11 short distance 
northwest of jUarshalltown ('.rp. 85 N., H. XIXW., Sec. 34, 
S'V. qr., SE. l;). A shaft forty feet deep was sunk a few 
years ago and was known us the 1\[01'111011 Ridge mine. 
The coal was three feet in thickness. 
6. Sand. 
5, Clay, light colored. 
4, Shale, dar~ colored, fissile. 
3. Coal. 
2. Fireclay. 
I. SandslOne (exposed ). 
Figure 58. }Jed at ),formon Ridge Mine. 
ncar Albion. 
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A tone t.ime fourteon men wm'e employed. ':rhe shnft 
was operate<1 only a short time /'01' the reason thnt only 
three 01' fonr feet of shllle intervened in the roof between 
the conI mul a thick stratum of saml amI water. The 
watel" gnvc so much trouble that tho mine was abandoned 
after being opcl'Uted about u year. Not more tlum one 
bundred tOllS of cou] worc tuken onto A_ few yeurs lutm" 
another company lease<1 the 1"'O\>c,'ty IIml attemptecl to 
work the caul, but owing to defective pumps nU1(le little 
pl'ogress. 
A qnm'ler or.a mile ,lireetly north of this shaft 011 the 
north side of 1.IorlUon Uidgc iu 1111 old heel of the Iowa 
riYer a considerilble quantity of conI is I'ep0l'ted to have 
been taken ont some years ago; but at present the bed 
is 1I0t exposed. 
In n drill hole, pnt ,Iown one mile northwest of the 
Mormon Ridge shaft, 011 the farm of "'. C. Rad,lnek 
(Tp. 85 N., R. XIX W., See~ 28, SW. qr., SW. 1), a be,l of 
black shale with some coal was enconntered, lit a depth of 
118 feet. The layer was seyeral feet thick and immediately 
lmderlain by 11 thin seam of fii'e clay. 
Some yenl's ago a shaft was sunk all the farm of .A. R, 
Pierce on Minerva creek five miles north of Bangor (Tp. 
85 N., n. XX ",V., Sec. 9, SE. '11'., SE. ± ). Coal was fonnd 
here, but to what extent it is not 110W ,Iefinitely known. 
Like some of the other borrlering counties of the coal 
field systematic prospecting in Marshall will douhtless 
enable it to rauk, at no very distant date, among the dis-
tricts of the state producing conI ill- commel'cial quantities. 

